Both the incidence of and mortality from invasive cancer of the cervix. are increasing in young Australian women. The reasons for these increases are unknown, although it has been suggested that greater sexual freedgm may be responsible (Armstrong & Holman, 1981) . Whether there have been associated increases in the incidence (and prevalence) of cervical intraepithelial neoplasia (CIN) is also uncertain. Such increases might be expected but would not necessarily have occurred if, for example, the trends in invasive cancer were due to a fall in the effectiveness of cervical cytological screening or the clinical management of CIN.
To provide data that might assist in the interpretation of these trends, we have examined changes over a five year period in the prevalence of altered cervical cytology, including evidence of CIN, in a sexually transmitted diseases (STD) clinic population in Perth, Western Australia. In addition, we have documented changes in the prevalence of cytological evidence of infection of the cervix with human papilloma virus (HPV) (koilocytosis and dyskeratosis; Meisels & Morin, 1976) The smears were renumbered in random fashion after the original numbers had been obscured and included with current routine smears for examination and reporting by the laboratory, a few each day, over a period of about six months.
To provide a description of trends in possible risk factors for CIN an analysis was undertaken of the characteristics of another subsample from the original one-third sample of women newly attending the STD clinic. This subsample was originally selected for another purpose and was made up of 200 randomly selected women with normal smears, 200 with mildly atypical smears, all women with definite dyskaryosis (169) or worse (15) and a further random sample of 200 with cytological evidence of HPV infection selected regardless of other squamous cell changes. The total number of subjects sampled was 702; this is less than the total of the four categories because of overlap between the fourth and the other three. Table I and by year of attendance at the clinic in Table II . Atypia and evidence of CIN increased in prevalence to a relative plateau spanning 20 to 34 years of age and 25 to 39 years of age respectively and then fell. The overall prevalence of evidence of CIN was 2.2%. The prevalence of HPV infection rose to a peak of 9.8% at 20-24 years of age and then fell.
There was a tendency for all types of alteration in squamous cell morphology and koilocytosis to be reported more frequently in recent years. The trends, however, were not uniform. For squamous cell morphology, the reporting of abnormality showed a sharp increase between 1980 and 1981 while for HPV infection there was a large increase in reporting (2.8% to 7.3%) between 1978 and 1979 with little change thereafter.
To further elucidate these trends the proportional odds model of McCullagh (1980) was fitted to the data. This model takes the form:
where yi is the probability of being in category i or below, the Oi are the base line values for each category, and j3 is a vector of regression coefficients for the appropriate x covariates (in this case, year). In the two category case this model reduces to the more familiar logistic model of Cox (1970) .
For squamous cell changes, after inclusion of an age term, the fitting of a linear trend towards increasing degrees of abnormality with succeeding years of observation produced a substantial fall in deviance (deviance difference 105.9 on 1 df, P = At the level of individual report categories, agreement between the original and review reports was greatest for normal and definite dyskaryosis (Kappa (K), the proportion of non-chance agreement (Fleiss, 1971) = 0.62 and 0.60 respectively), and least for minor deviations from normal (K= 0.26). Agreement on presence of koilocytosis was com- 43% between 1974 (Gray & Hill, 1975 Hill & Gray, 1984) . Thus the trend in cervical cytological abnormality was probably paralleled by a trend in smoking. We also did not have data on age at first intercourse which may have been falling in the successive birth cohorts represented by the study. Whether or not this variable is important as a risk factor for cervical neoplasia independently of subsequent sexual activity and exposure to genital infection is a subject of debate (Harris et al., 1980) . The attribution of causality to observed trends in an ecological analysis such as this is difficult, especially when the time span covered by the data is only short. While, on the evidence, both herpes virus infection and smoking are candidate explanations for the apparent trend in CIN, and both have been related to CIN and invasive cervical cancer in studies of individuals (Winkelstein et al., 1984; Baird, 1983) , they can be taken no further than that in this study. Indeed, it might be argued that the trend observed in herpes virus infection might be more relevant to trends in CIN occurring in the succeeding rather than the same 5-year period given the likely latent interval between infection and onset of cytological change. The trend in smoking, however, had been present at least since 1974 (as shown by intermediate observations in 1976 (Gray & Hill, 1977 Hill & Gray, 1982) ). It might also be argued that the trend in evidence of wart virus infection, for which there is also evidence of a role in aetiology of cervical neoplasia (Baird, 1983) , between 1978 and 1982 is irrelevant as the relevant period would be 5 years earlier; a period for which we have no data. Attribution of causality, therefore, must remain uncertain. It is clear, nonetheless, that the prevalence of cervical cytological abnormality suggestive of CIN has increased in this STD clinic population, probably in parallel with increasing incidence and mortality from invasive cervical cancer in the wider population (Armstrong & Holman, 1981) . That the former increase has occurred in a population with a high and apparently stable level of sexual activity suggests that the explanation for the latter trend may be, in part at least, other than an increase in sexual activity.
The question of grading of nuclear changes in the presence of cytological evidence of HPV infection is raised by our data. While HPV infection of the cervix shows a number of distinctive features in cervical smears (Meisels & Morin, 1976 ) -the cytoplasmic changes of koilocytosis and dyskeratosis, blurring of the margins between chromatin and parachromatin granules in the nucleus, and the appearance of tight clumps of cells or microfragments of tissue composed of koilocytes or dyskeratotic cells -it may also show a range of additional nuclear changes extending to atypia and a degree of enlargement and hyperchromasia which is difficult or. impossible to distinguish from that suggestive of CIN. There was clear evidence, from our review of smears taken two to seven years earlier, of a current tendency in our laboratory to 'downgrade' the nuclear abnormalities of cells that also showed cytoplasmic or other changes of HPV infection. While the implications, for management, of a diagnosis of HPV infection are the same as those of a diagnosis of probable CIN (colposcopy, biopsy and continuing follow-up), the downgrading of nuclear changes in the presence of HPV infection is undesirable (Kaufman et al., 1983) . Until the relationship between HPV infection and squamous cell carcinoma of the cervix is better understood, the nuclear abnormalities of HPV infected cells should be described and classified in the same way as they would be in the absence of other indicators of HPV infection.
The trend towards increased reporting of HPV infection and its effects on the reporting of nuclear change make interpretation of the statistics of agreement between the initial and review reports difficult. A much higher Kappa for cervical HPV infection than 0.40 might reasonably have been expected if the two reports had been made closer in time. Even so our Kappa was of the same order as those computed in a recent study of intra-and inter-observer variation in the diagnosis of HPV infection in cervical smears (Horn et al., 1985) . Similarly the values of Kappa for the 'atypical' and 'definite dyskaryosis' categories (0.48 and 0.60) would probably have been higher. The value of Kappa, 0.26, for 'minor deviations from normal' was probably little affected by the trends in reporting of HPV infection and definite dyskaryosis although this category showed a trend of its own in that more normal smears were considered to show minor deviations from normal on review than conversely. While certainly better than chance agreement (a Kappa of zero), this low value of Kappa suggests that observation of these very minor changes is unreliable and, therefore, of little practical use.
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